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Ai^EflO]^^^ 7U^ ^ Cf37fl ^HW. 
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t^^} c^#elH 2flv|<a] ^ {METHOD AND APPARATUS FOR DRIVING PLASMA 

DISPLAY PANEL} 



J£ l£ 3*1^ S-ff #£^> ^i#eflo] ^ ^^1- L}E}lfl^ A>Al£o] 

A. 

5. 3£- SWSE ^ ^ wfll^ £^o]cf. 
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[^■tgs] #>Hltr i§^] 

<4 PC 5.2= # ^^.^a. -&^*r ^i#3H sfl^o] ^^yj-uj ^ ^sjofl ^ ^o]cf. 

^4. °1 ^ 5*l#*lfe ^ 5*1 #*1 (Liquid Crystal Display), #5^r t^-I-elH 
^(Plasma Display Panel :PDP), 5*1 #*1 (Field Emission Display), ^BS. ^1 

Ml ^^(Electro-luminescence) ^°1 , ^lH o>^zl ofl o] ^- a*l sfl^^l 

#Hl-^n> t^^l-eflol sfl^^. He+Xe Ne+Xe 7}i2] « 0 V*U1 *}£l*i<i sjsfl 

>£#*1^JLS*1 °J*M- 5*1*M1 ^cf. oje.^ cl^eflol 3fl^ °- 

^•§1, 3 ^ Jiff- #&F^p> tl^l-eiH sfl^^ tiV^A] ^^^>7> ^33*r -fr 

€^1#* °l-g-^>^ €-S-tr #<y-8- l-s}^^r #31 ^1 *1^-S"fr 
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<13> £ _ 3 H s. >^w o V^^ c]^^eflo] sflvgo} ^o. ^-w. 7 )^-(10) 

^Ml ^^M^ -A>/A^EflO] *I^(30Y) * ^ ^itfl°J ^(30Z)4, *}-¥-7l#(18) ^ofl 

<14> ^Af/A^Eflo] ^^. (30 y)4 ^^iEflol ^^-(30Z) AA^r M*1^(1ZY, 12Z)4, ¥^ 

^(12Y, 12Z)£] ^i^cf ^ 7}x]v\ ^ #^<*\ <£4*- ^^j- 

^^^^-(13Y, 13Z)* i^t}. ^^(12Y, 12Z)£ M^lH-SM <^ll- 
ol Indium-Tin-Oxide: IT0)S. o] ^.o^^lcf . ^ ^i^^(13Y, 13Z)^ ^ 
£- ^ ^^(12Y, 12Z)^ &7)^ SL-^c]-. 

<15> ^Af/A^EflO] ^(30Y)-4 ^ ^A E |ol ^^. (30Z)ol fg^Q ^71^(10)^]^ ^ 

-^-^^#(14)4 ^^-(16)^1 ^ -R-*lsfl#(14)<Hl^- «o v ^H 0)4-5% *} 

^( 16)^8: « 0 V ^1 ^£ *}^7.}#^ 0.5LJfEi o.^^^( 14 )^. JjLJl^ZL 2*} # 

^ w o V # ^4. ^>^(16)^S^ ^3H-^l#(MgO)°l ^3- ol-g-^cf. 

<ie> o^l^ 3^(20X)£r ^*}/*]^n o A *i^-(30Y) ^ ^ ^^(30Z)^ 

ti o v fAS ^71^(18) ^Hl *g>S€i=h <^efli ^(20X)°1 ^^€ ^71^(18) ^Ml^r ^} 
-T- -fr #^#(22)21- ^^(24)^1 -n-^^l#(22)^r o] c efl i ^^. (20 x)-g : ^.J:^ 

«j-^A] *)-Jf7l:&(18) ^°.5L ^^Rr ^A>Al^ #Jl^ ^91^. 

<17> sr>«. o.^^^(22)jq- 2^(24)^ S^ofl^ ^^]^ (2 6)o) ^^r]-. 2^(24)^ °]EL 

*i^-(20X)-4 <4^t> H o v ^S ^§^g- ^sJ^H ^«fl >M€ 

a}£}*!-4 7>a]^-o1 ^o.^ o]^*V ^ 2*0.5. ^i-i- Aj-O]^ 
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^ci\ ifi-i- A}o)o\ ^ 7 ]^ ^a]^- ojl^cf. *§%z\]^(26)-& 444 444*11 4*fl 

o}7l * 4°144 3L±= %q # 4^ 444 7Mft 4"444 44 

. 474^- 4 #(10, 18)34 34(24) 4°H n >^^ 44^4^1-cr 7}-^44-§- <^ He+Xe, 
Ne+Xe, He+Ne+Xe ^4 ^47^7} ^44. 

4 4 3" 3 44 51^- 444^ €4^4 t^^l-eflol sfl^^. s}-^-^ 7}] 2: (Gray Level)* 
^4471 444 H 25+ 44 tr = 4°J 7]?_># ^^ 7 \ tf-g. ^tif£S 4^4 4£ 

4 ^-f-sKil 44. 4 A^y.^ = ^ £.= ifi#* ^444 i£ 71444 44 el 4714, ^ Ajin 

44 44 43=31^44 44^°ll 44 7il2:t ^44^ A^Eflol 71^10.5. 4^444. 

265 44* S44^4 «>fe ^-fofl 1/60 2^1 444^ Hefl<y 4 4(16. 67ms )£- £ 2 

4 £4 8 7fl4 4«-4 = l-(SFl xfl^l SF8)5. 4£4"44. 8 7fl4 a^^cs. z^o. e)^7l^> 
, ^ = eil>i7l?i ^ 4^31444-* ^444. 4 4*-4:b4 4^444 4-^-4^ 44£- 4 
44 4*4^44 ^41, 4^44444 4^3)4444^ 4 4«-4^14 

244, n=0, 1, 2, 3, 4, 5, 6, 7)4 ^7>44. 

44 4^ #4^4 4 ^#31 4 444 ^4^-£- ^14 4444^1 44 443 ^44 
44 443 ^444-^-5. 4144. 

443 ^444£r ^47144 ^44-4 4^3l^7l4°11 44 41: (4 
4, "£r^(0n-ceii)"°14 44)* 4444. 443 ^71444 4^447144^ £r4-i:44 

4^44444 44\4-x+. 

444 4^3 ii7lti]-AioiiA^ ^A>/A^Efloi ^^-(30Y)4 ^#4tt ^44^ (Scan 
Puise)4 4^4 4^3 ^4 4444. °]£. 444, 443 ±^714444^ 4^31^44 
4 4444 nfl^-ofl >s-tfl4 o.s. 4^31444* ^4*1 m±*}7}7} ^44 43 °1 &4. 
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^ nfl^-^l *<84M*1 -8:^ ^°l^(Contour noise)7> *^Sj7lS. Qt±. ^ h^o]^ 7 } 

Sl^ a^l l<H^7l] ^x}. oil* sj-^^l 5j-^tiVol 12 8^ TflS^S. a^slji s)- 

^ ^tiVol 1272] a^l^l 3s Sj-^ol ol^sl^ TflS^Jt 1284 127*H 

^ ^3. ^MBCPeak White) ^, € ^)7> M-e^tII ^4. o]^ tiVtflS, Sf^^ 5}- 

^*}°] 12721 7112:^ SAl^Jl 3}-^ -f^tiVol 1 2 8S] TllS^S S^l € ^1 -f^T°-5. 

^s)^ ^lS^j: 1274 128 ^ tL^ofl ^llKBlack Level) ^, ^^^7]- i^M^l 

<23> -S-^- ^71*1-71 ^>M-^ -HJi^H.* ^-«-*>^ l~27fl 

£ CH = efl^7l^Vol n>3. A^EflO]7l^>ol ^-^>7fl ^cf. <i» , VGA ( 640 >480 ) ^ 

0]^JL ^S-oj 3 us5 }lt 7>^^, *\±.t]]°}7)#o) ^-ol ^d] ^*l-7fl 

^14. 16.67ms^l ^ Hell^7l^>ollAl ^1^ o]^]]^7}^yo_ 3us(^?,M^ €^)>480e|- 
91 >i0(^J±^ = ^) = 14.4ms °14. °H t^H, th Hefl°j7l:£HH *>*l*Kr ^\^n^7}^} 
^ 16.67ms^ ^efl^l^oll^l i4.4msSl <H = efl^7l ?>, tflsf 0.3ms^| 1$\ ^7l7i, lOOys 
>10(^y.^= ^)9] ±7]7}1} ^ lms^ ^r^^7l^^(vsync) ^-fM^-i" wfl -0.03ms °14. 
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< 25 > ol Ei *V T^ms] *M*>7l #^p> ^#3M sfl^ -§-3 2} o.s. * 

<26> ^^171^1 ^S-^g. ^7l3^ ^cfl <^ ^1 #<>\} ^ 7^ 0>^- ^( 

<27> Al^^ o\) ^7l«J-AlcH] *M1 ^€ 4 1 

o]7l^ tils^ ^ sbl-t ^ Slcf. ofl^tfl, VGA sfl^ v £^ #e}^n> c^l-eiH 3j)^6|]Al 

7l^Vol 8 7fl^ A^tL^^s. i^i^ ^i^oi i us e)-ji 7}$f>\v\, 

= efl<y7l^l>H *>*l*r^ efl^7i^>^ lus(^*H^^ ^^#) >480 E)-^ >g(*U±ll2. ^) 
= 3.84msS. wlJH^ ^nf. tr Hefl<y 7l?JollAi ^^eflol^^ tr = 31^ 7l ?_H1 A i 

3.84ms^ ^^efli^Ti, i ms ^ ^^ 7 1^ JUvsync) <^-rr*]*h lOOus ( ^ 7l Tj ) >§(a^^c 
5^713-8: « ^ (writing) 7l^V# < tflsf n> 03ms°li}. °l2r ^-o] 

<28> ZLeiM- ^3 i^wj-^^: e)^7l^>o]]A-l 2.S. ^S-o] ^Tfl 5]^^ ^H^BWHH 

M.^^ £7 > ^0>7i HE^AE^o] M-HH>A]^ Olcf. 

<29> £.4) #^<y^ °ltf^ -g^lf-^iL US-2002-0033675-Al^- ^g-Sfl ^3 ^l^ofl-H 

M-ErM-^r T^m^] a.^^ Ajifl^ M-E^-M-^ ^H^H^-^^ 7i§># *M^>7l 
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"SW ^«|£f"ol5} ^tf)^ ^7]»£*\2) A^ti.^ = (ols>, "SE ^ ti.^ = s-»o]^ *Vc})^ 

^ #*]( 0 l*r, "SWSE «cK4"°]el- tr^)* «> 
oo> £ 3^- %V2.^ t SWSE H eil °J 7] z|z^ ^7)^ ^ 

*rfe 6 7fl^ SW ^ia.^H.-i-(SFl tfl^l SF6)2f, zj-zj- ±7\*&*\°-S. SlB.^ *}^*Hfr 6 

7fl^1 SE ^ ti-€ = ^(SF7 ^fl^l SF12)5. Al^-^tq-. 
<3i> SW y.^^#(SFi m^l SF6)^r «> o msl ^ (Binary Coding) 64 7fl£] 

% v *r 91^. SE ^w.^«(SF7 tflx] SF12)^r 2]q<^ (Linear coding) 7 7fl^ t41S# 
^ 5Ui=r. SW ^iJ±^^#(SFl ifl*] SF6)4 SE *\ J±^2-i-(SF7 ^fl*l SF12)^ s^-ofl 2] 

«fl 5.3! 7>^*V # 7^1 64>7=448ol4. 
<32> PDPl- TV(Television)i4 £^Ei, TflA]^, a.-^- Aj-g-^- ^ 

AV 222J- ^SMl ^ a>-g-iH PC 223. %-^f>}7]} ^ ^ ^ 

7} ^l^Sjjl 01 cf. o^H, AV 22^r ^ 0 J A o Vo l ^S. X^tt TV<>fl tfl-S-SKr ^2 

IL°}5L, PC 22^ ^l^cM ^rS. £) S-M^ofl cfl-g-S}^ ^S.2o] 
<33> AV 22 <4 PC 227} .2.^^ 2^ ^3. AV 22 

°1H*7 *<8^MM 4=1 -g- ^a>^-4 ^o]^(Contour noise)* *i#*l^ 0 t ^ 

PC 22^ ^ Tfl^S. <8#-g- i£^lr ^ 5a<H*> 
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<34> M. ^ AV 2.JE.<4 PC S-JE.1- *V #^n> cl^-S-gfl o] 



<35> # 7 1 ^t}7] ^}<^, ^ «V^o} ^A]6\}d\] f-e}-^} c^^ol 3fl ^ S>) ^ 

^l^lB^ ^-zioj 7]^]-^ = # -a^Rr ^31^; #7l 

= ofl rcf5| €r> Hefl°d7l?i u|H «fl ^1 £] H)]<l2f A^Eflo]^^o] 7 fl^ - ^ ^ t£ 

<36> ol Tj^Z]]o] sfl^cq # 7 1 l-^n> ^^^eflol afl^ ^3 *)H 

s>7) ^tb ^3 *\}°]7}S.^K]°) -VS., *]3_ Cf-E- nfl*fl6(| <£7j5]i- ^1 o] -g- A]Jr *J # 7 ] #e)-s 
Cl^5flol nfl^ofl A^ig £ c AjBfl ^^tL^o} A]^ - ^v- 

<37> #7l ^^SLEL^r ^Tllfe #71 ^<£Q ^Jro^ -§-^V^ # 7 1 ^JSIJE. -& 

<38> #71 cj^^ #71 c-llol&ll- Hell°J^ HlJU^H £5Hg^gr Tfl^Jl 

#71 ^S^-Sr 71^-4 V]Mf>}a) #71 -g-^S-JEL * ^*Hr 3* ^Vcf. 

<39> a o > 7 | Aijusgc ufl^^- o^efl^l^Hl ^r^# ^^Vtt *M;£ *>i4 °1#^ SW 

sf; #7l ol^. Ell ^71^1 -Jd^l-^r *m °1#^1 SE A-lti.^^.1- i^-th^. 
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<40> Aj-7] A4ti.jg;EL afl<ga!f ^AE|0)|AO| ?fl ^ - CfS^j ^ ^ #7)}^ 

#7l ^2}1H7} #7l CflojE^ 3. AV S.= o]^ ^7} SE ^^.^^^ 7fl^# #7l 

SW = ^ 7fl^^.cf H.7fl #311- i^-*^. 

<41> # 7 j A-] ti^c BH^4 A^Eflo]^^^ 7fl ^ - ^ufl- *lH*Rr #31^ 

A o V 7l ^2.= 7> a o V 7 ] cflojE^ ^-3]^^^7> PC S-^ol^ A o V 7 ] SW A^ JdS] c o] 7fl^l- # 

7} SE A-^ti^^^ 7flf^Jit4 3711 S^-tb^. 
<42>. AV 7 ) A^y.^^ yfl<gj4 A^Eflo]^^^ 7fl^ ^ ^ °i S. *>M-» CfSTfl *lH*Hr ^Tfl^ 

A o V 7l ^2£L7> #7] tflojE^ o.3lol^ £ 7|. 3. A y ^=0]^ :g.c^MH ^ ^°1^7> ^7)) 

^W^IL^o] tifl^^ ^1 Hflcg^ AHBfl^ t£t!}2\-; #7l %-^5LEL7\ #7l ^]<>]B\^ 

&Z\<$^S.7} PC S=o]Tg ^-7] am A4ti.^c Hfl^^c} ^ ^^7} ^7fl A^ tL^ = 

<43> A o V 7 ) A4y.^c yfl<g^ A-j^EflOl^o} 7fl ^ - s>M-l- CfSTfl #7^ 

#7l -§-*}-.E..EL 7} ^7) vj\ ol E-| 2] ^ £7 ]. aj.^. PC S-ILol^ ^7) *\ ^l])^^ 7fl^# 

<44> Aj-7] A^y.^= Hfl<i3f Ai^Eflol^i^ 7 fl^ ^ 3 ol J£ aj-uj.^. Cf=7ll ^1^^ ^Tfc 

#71 ^^-S.^7> #71 CJlo]El^ <$$Sl7\ ^ PC 2-iE.o]^ # 7 j dlolEi^ oj ^ £7 |. 

€• AV S.J=<HH A o v 7l ^e^u} tq^^ello] sfl^ Aj-^l aX|sl^ ^-71 c-HolE^ 33^5=^ cfl^ 

50% ifl^l 80% A>ol^ #7l cHolE^7> S7>1€ T #71 A^Eflol^^i^ 7 fl 
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<47> A>7l SiE. ^-71 C-fl o] Ei 1- ^efl<y?i ti^H ^sf-^ 7jl^>Jl ^7) &^-§r 

7)^ *)MZ\o) # 7 | ^2.11* 3}^ Jf-^ 

°l A o V ^ SW >H tL^JE-S}- ^7) o]ELZ)} + 7)7Vc]) ojAVoJ SE ^ja^ 

H.* wUt^Kn.; #7) SLEL Sd&\^°\} ^7} ^-^S.B.7} ^7) ^}o]^Q^ o.^^^^ 

e AV S^o]Tg a o v 7 ] SE A^^ni^ 7fl^» ^7} SW^ 7fl^iLCf 37fl s}^ ^-g- ^ t> 

^. 

SW ^7] <H^sfl^7l?iofl _£^^-g- a}^}^ ^°]5. *>q- SE ^±1^ 

^» tifl<l§>ZL; ^>7l 5LE. ^^1 $m >id^€ ^7} ^-^S.B.7} #7} C-HojE^ o.^loJ^ £7 ]. 

^ PC ^7} SW >HJ=L^:E.^ 7H^1- #7] SE ^ tL«3 = ^ 7fl^^.cf 3.711 ^-i- 
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<50> # 7 ] Z\}o]*-^ ^V 7 ) 5LEL ^Jf-ofl ^sfl ^Bfl^ ^V 7 l ^-^-5.^7]. cfl o) E-| o] -g-a] o] 

^§£71- ^ AV 5-^°]t£ ^-<S#°1M ^ ^o}2_7} ^ti^nfol tiflQ|<g 1 ^ tL^c «fl 

1ofl #7l CllolEi# ^^^j,; ^fflJ=Lo]l ^ ^ ^ Hfl ^ ^-7] ^3.3.1=7} #7l C-fl ^ 

^ ^£7} ^ PC S-^o]^ #7] afll tifl^^Cf TilS fi^g ^7} ^711 ^y.^ 

afl^fl ^12 ^ tL€= afl'M #71 cflolEi!- ^*Rr S-^^-S *Vcf. 

<51> #7l #7] 5LJEL ^d^-^^1 ^|^fl ^€ #71 -^3}-2.^7> #71 dME^ oj 

^£.7> PC fi^olTg AV 7 1 A^Eflol^^^ 7 fl^« #7l cflolE^ 0.3101^^71. 3. A y S c 

<52> #7] ^H-^-^ #71 ^d^Jf^l Slofl #7l -^^2.^71- #71 C-flolE^ -g-^^J 

^£-7} ^1-gr PC S-^ol^ AJ-7] dlolE-l^ -g-^<y^£7> ^ AV 2.^*lH #7l &^2*>} C^"M 
0} Tifl^ ^Vofl S^lSl^ #7l C-flolEl^ sg^S.^ Efl^H 50% ifl^l 80% Al-ol^ ^ ^ ^ ^- 
7l 3]olEi7j- S*l€ ^ #71 A^EflO]^^^ 7fl ^ # ^ o_ ^)o S *Vcf . 

<53> #7l ^ SI oil £ rf^- ^ ^ °l^o. ^ Uf 

^Al aflofl cfltb ^^8: ^^Tll ^Le^Tll ^ ^ojcf. 

<54> ol§>, £. 4 xfl^l £. 8* #3E:SH £ ^ 3 H^*^ ^H|o| ^^o^ ^*> 7 l3. ^ 

A. 

<55> H 4 5j £ 5^ a. ^ofl ^AHiofl 4^ s-e).^u> cl^^eflo] Bfl^o] 
^#^14. 

<56> ^ ^dl ttj-s. l-Sl-^n> cl^^ S flo] 3)1 ^o) AV 2-E.olH £ 4^ ^ xc 

^1°J7R> iflofl S W a-] a.^c^ (SF1 ^ SF5)^.4 ^ 7B^Sl SE 3|j=-|-(SF6 vfl*l SF12)^- 
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afl^^-fe- PC £ 55+ ^-o] *V 2efj7l^> iflofl S W A^^^-i-(SFl SF7) 

<57> 4 s). 7^o_ AV ££ o)i^ SW ^y.^cs. (SF1 ^ SF5)£- sMHs] 32 7fl2} Tfl 

2tt a^l" ^ $XSLv\, SE ^ti.^ = s. (SF6 tfl^l SF12)^r i2^iL5. 8 7^ T^lSl"* 

*4&H, AV 5.= olH SW ^M.^^1-(SF1 SF5)^ SE = (SF6 ifl 

*1 SF12)2] ^°\) %■ 256 7flS] 7fl2:7} 7>^*>cf. 

<58> £ 5 <4 ^-o. pc j^c^ SW ^ti.^cs.( S Fi tflxj SF7)^r £.3. 128 7fl£| 

Til^l-i- ^ , SE ^«.^ = l-(SF8 ifl*l SF12)^ 6 7fl^ TflS-i- 

# a^% v AV S.= <H]7.i SW ^ja ^je.#(SF1 ifl*l SF5)-4 SE ^W-€^#(SF6 

ifl*] SF12)^ 2:^1 # 768 7fl^ 7fl2:7> 7Hr*}tJ-. 

<59> n*BH, £ ^Tgofl #s}^p> c]^#eflol sfl^o] zp.^.w^ofl o^}i£ PC ££c|^ S W 

<eo> SW *lJ±^2E.-i-(SFl vfl*] SF5, £^ SF1 ifl*] SF7) zj-zf^- a}^*}^ ^^ e ^ 7 ] 

A^Eflol7]^ i^t)-. h^jl SW ^J1^-EL1-(SF1 ifl*l SF4, ££^r SF1 SF7)ofl^ ^ 

^u. ^co] A^^c (S F5, SE^r SF7)°fl^r o)o|^ ^ S E ^ti.^ = ( S F6, SE^r SF8H1 

H -2. = «°1 ^ 9X5L^ ±7]7)7}o) SW *m^jE.-i-(SFl SF5, HL^ SF1 vfl 

iEflol7l^aif A^Eflolwj-^^^ w-c^s]^ 7}^x] '20(1), 21(2), 22(4), 23 
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(8), 2 4 (16)' '2°(1) ( 2 1 (2), 2 2 (4), 2 3 (8), 2 4 (16), 2 5 (32), 2 5 (32)'^1 ttj-e}- ^ 

<61> SE ^ tL«l^-i-(SF6 vfl^l SF12, itfe SF8 vfl^l SF12)^ ^.S^#^r °]^]}^7] 

oil tt*H ^^Eflo]w D v^# ^o.?l^ ^^Efloi7l^ i^cf. SE ^ = V}X]T% 
= » ^l^l*!- ^ «-€^l:(SF6 tfl^l SF11, 5E^ SF8 tfl^l SFllH^ ^^7}^}^ ±.7]7}l} 
°l pH d -, v SE ^ti.^^(SF12)«Hlfe e)^7l^>o] ^ x ^ti.^c(SFl)^l BL7}^7\ 

4 s ^^Eflo]7l^>cHl oj^Ai ^ ^ ^ff^*}* ±7^}7) ±7]7}7^o] 

SE ^-i «.^ = ^(SF6 SF12, Hi-fe- SF8 SF12) -^sq^ 7}#*1^ '32 '5. 

^ °1 afl-S-ofl SE ^ii€^l-(SF6 tfl^l SF12, S^r SF8 SF12) <HH.efli 

7l#-4 a^e1)o]71^>^ ^^*>cf. SE tL€H.#(SF6 ^\*\ SF12, SF8 SF12)) 

SW *m€^--i-(SFl vfl^l SF5, SE^b SF1 SF7)*1- *}*}-7l-*l5. 7>^^7> ^ S cfji.711 

^ 5^. <>1 SE *| 1:(SF6 SF12, H^r SF8 SF12)^ a-^e^I 

7}#*H ccj-e} ^£ fli}. 

<62> SW ^a.^^l-(SFl ifl*1 SF5, SF1 SF7)£- £ <d«j*KE.S 

<63> o]oii wl^H, SE ^ tLsjc^spg ^ SF12)^r <>l*i ^3*1 

£r«°l te^l ^-4. ofl^cfl, ^ SE ^i^^ = (SF6, SF8)^ 

SW ^i«.^^(SF5, SF7HH ^em^ ^« =L?)3. ^ 

vfl^l v}*}^ SE ^ti.^^s.(SF7 vfl^l SF12, lE^r SF9 i-fl*] SF12)£ *|«€ = 1:(SF6 
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ifl*l SF11, SF8 vfl^l SFllHH *I^£l*l ^ #°1M ^ z\ 

*1 SE ^J±^ = 1-(SF6 vfl^l SF12, SF8 ifl*l SF12)*IMfe *\iL^^7\ nflp> 

4 7)M-7M1 €4. 4^1, ^<^oMH %^o] fcli2jo £ 71^1 

*M ^54- ^ol^7> SE ^w.€^l-(SF6 vfl^l SF12, SF8 ifl*l SF12)ofl^ 7]2\ uj-B}- 

<64> .g. ^ofl Oj-S. ^e)-^U> T^^l-eflol 3fl^o| ^yj-^ofl o} ^ Av S-JEL^H SE 

<65> AV S.JE.S]- PC TilS «H« iL^ £ 4Sf ^ AV £E4 £ 

52 f ^ TV 2J=olH Til 2:^ ' 13' °-3- S^sl^ A l£r 4°1Mb] ^^(Binary Code) ^ 
*H ^13 ^ *)]4 ^.a^CSFl, SF3 SF4HH ^*lJl ^u^£ t(SF2i SF5 ^ 

SF12HH ^tf. olcfl ti^H, 711^^ '75'5. 5^51^ «V°lHsl SJEl S^l 

*fll, *fl2 ^ ^14 ^jajg^SFl, SF2, SF4)<HH ^\^] 3-^- ^16 ^ 

*fl7 ^y.^^(SF6 ^ SF7)7l- 3^*1^ , ^H^l^ -&CSF3, SF5, SF8 ^^1 SF12)<Hl^ 

<66> VGA(640>480)^1 sfl'&SE.-I- 7}*}^ l-^*} ^iifrelH Bfl^oiH SW ^ll£ts] 

^7} 3ys°lJl SE -^3^7}- i US Bl-iL 7}^t}<^ o] = efl ^7l #-4 *|^3l<y7l2-i- 

<67> £ 4 <4 ^-o. AV £JBS l-Sl-^n> Cl^l-eflol afl^ol ^51 tb ^3l°j7m i-HH 

*1*H^ c>]cefl-^7l^ {3us(SW ^ti^co] ^5g^) >480(5]-o]^) >§(SW ^M.^-^ ^)} + 
{lus(SE ^ill£2] ^J^) >480(e^- < ?l^) >7(SE ^tL^:E.<i| ^)} = io. 56ms°14. °1 
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^-f , ^iEflo] 7]z}-& I6.67ms(l H.efl<y7l^>) - 10.56ms(^^efl^7l^>) - lms(^-§-7l^]:i: 
- 400us(SFl ifl*l SF4^1 i7l7l^>) = 4.71ms°ltf. 
<68> =L2)5L £ 5^ PC #^c> Clit^o] 3H^ol ^--^£1^ ^Z]]°l7}7} ifl 

o]£e|i7]7^ {3us(SW ^u|E2l >480(^9l^r) >7(SW 

^r)} + {lus(SE ^ffl^;*0 >4 80 (e|-o]^) >^(SE ^ tL^ = ^ ^)} = 11. 8ms<>li=f. 

o] 7§^-, A^Efloi 16-67ms(1 Hefl°j7l?i) - 1 1. 8ms (<H:!= 31^71?!) - lms(^M^7l^lJE. 

°i-a-7l?J-) - 600ys(SFl ifl*l SF6^1 ±.7}7]z\) = 3.27ms°l^-. 
<69> J£ QO. ^ vg-^o} cfs ^aHHI 4= f2}2u} Cli^eflo] sfl^cq ^o^^. ^^l 

^^r £ig o.^^ AV PC S=^l^£l ^ir±:Bl)o] ^# M-Bf^Hcl-. 

< 70 > i 6* %i-S*l-^ , Hr^ofl #2^} t^^l-eflol sfl^ AV SJELofl 

^l^^i ^rCnH tq*}o} PC S.^.oil A^Efl^l ^ ^( n - a )1- #ol7fl ^cf. ol ^ 

*HH 5U°H, H.e11°j7l?i-^ SW Ai^-^-si^q. SE ^ y.sg = ^.^ o.^. a]^- 

^If^^ ^a1^ zls^H SWSE «<H^ afl^o] ^^^uf. 

<7i> av S£Lofl^ ^^i<y7m viH yH^l€ 2.^ ^jdsi^-i-si # *|^i<y ^ ^7} n 7fl 

pc 5.= <HH t> Sefl°j7l^]: iflofl tifl^l^ ^Ji^S.*^ %■ *\^<Q AV 2. 

^o]^ ^-^^ tl" Hefl^^l nfl AV S.JE.<4 PC S.^. *\°)°)) l-*^*} ^ 

^#eflo] sflvgo} ^ ^ ^ q-E}-^. 
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<72> PC S-S/M tl^fe ^iEflO] ^9] < a Sj-^H ^^^-a: 

AV 3.^-2] 100%S 7>^f PC S-S.^ ^5"*1S7> 50%~80% *><>l7> ^ ^ 

<73> 51 7^ -gr afll ^ A] oil oil «-^*> ^^^eflol sfl^o} ^^.g. ufE^cf. 



^#eflol sfl^o} ^^(x, Y, Z)<H1 ciHEi ^^"-(46), ^V/^Eflol ^Jf( 5 l) ^ 

W A^Eflo] ^^ (52 )^ i #n> iL^Jf(41)2]- c-llolE-1 ^^(48) A>olo]l ojs. 
^^^-(42), ix> S]-Apf(43), A-j JEl ^-^(44) ^ ^efloj ^^^(45)^, A ^-§-5)3.^ 

E^-ojnJ o. ^ Bfo]nl f-H-i (47) Sf, A^tL^rr ^^§^-(44)^1 ^ 

^(53)1- ^Hl 

<75> fljojEi ^«.( 48 )^ ^^efl^l^- -g.o]- t^o} o]c e1 l> 1 ^^(X)o 1 ) Dfl O] E| # ^-^>7l 

<76> ^Aj-/A^Eflo] ^«-(51)^ ^7lS)-7l?i 2.- ^7ls}-^>7l ^ *V ^7}^^ 

"Sr ^^^>J1 cH^e^7l^> SW ^tilES] >i?JJ^>iM- SE A-^ti.^=o) ^^jj^^s. o_ 
S ^ ^r*\/*)^n°J. ^^(51)^ A^EflO]7l^V -§-<>> A^Eflo]^^l- ^*Vcf. 

°1 ^ ^^-(51)^ 4^ ^^5)^-1-*- o] ^A>/^^Eflo] ^-§^f(51)5.JfEi l£ 

c^^eflol zfl^o} t}^cq ^Aj-/A^efl o] ^^-t(Y)oll ^g-^t}. 

<77> ^ A^Eflo] ^«.( 52 )^ ^Ai^EflOl^^-#(Z)^ ^£]<H ^ >*. efl O] 7 | o]. t}^ 

^ A^Efl 01^^^.(2)011 A^EflOj^-i- ^A] OH 
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<78> ^-o]nj ^Hl-ei(47)^ ^/^g ^l^JJUH, V)s+ M4!:£(CLK)* «?J3^ d > zj- ^ 
^(46, 48, 51, 52)°)) EH n J ^H^1J:#^- ^ojni -g-H^ (47)^=r 

S.JE. ^^-^-(53)S^-E^ Al^ofl ^ ^eflol-f ^ 7fl ^ # cfaTll ^M^cf. ^, eH*j 
€-Hl-2-K47)^- S= ^^-r-(53)^l £)i=ti ^ti^l ^^-£=71- PC 2.^3. AV JE.J^ ^ 

/ 

^^-(52)# ^HW. <4eM, ^>Mi^efloi ^^«-(5i)fif ^ ^Efl<y ^^-(51)^ 

^ojni s-Hl-el (47)^1 *H AV S-=^f PC .£ = 0^ cf^ 7 fl^5. ^iE||°llit 

<80> , X}%-o)^ 2:*3-!f (42)^ ^^(41)^^2] C-flojEil- ^Afl ( ^ ^ 3^3. o]^ 

^ ^lE* H^-W. 

<8i> o.*}- (43)^- ^S}- i^^-g- ^l^tt ^Al^i *Hl€r>7fl 

<82> ^ ^^-(44)^ S.— ^-¥-(53)3.^2] ^IJLofl xx\2\ %7$9\ ^s_^ 7 \ A V a 

w^JEL ^^-(44)^r ^y.^g^ wfll^l dM^* tilH^tS ^^W. oimcfl, ^Ji^iEL 

^^(44)^ AV S-H.oflAi £ 4<4 ^-o] S E ^^.^c-i-ol SW *\ tl^t-jitf SMI wfl^l^ *| a. 
^IEL aflloll cilojEil- ^ <?}^- til^ofl, PC S-^H £ 52} ^-o] SW ^Ji€ = l- 0 1 SE ^a.^ 
^--tiJl^- #7fl tifl^]^ ^ji^JE. yfl<gofl oil °1 3 » ^^W. °1 ^^-¥-(44)^1 ^*fl 

'S 3 ^ ^1 °1 3 ^ =efl<y ^lJ2.eK45H ^^fl M HH^i 33-¥-(46W| 
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<83> ciHEi 5gl^-(46)fe ^2.^(45)3.^21 c-flojE^l- tiHEi ^«.( 48 )ol 

<84> ££ ^^-^-(53)^ €3 ^1^71 (Remote controller)!- -f-*fl S.B. ^^.S., f- 

er^o> r^^^eflol sfl^o^ ^ H ofl ^j<g ^ofl o^^e]^ A V 7D 0 )^/PC ^Hlr^U: #E]- 

C]>l#Eflol 3j)l=|cq ^jEofl £J= A^lH ^ *1 ^1 A]if *M ^ 7 fl O} ^SLE. 

» cfA] A r -g.*>7> -f-sfl 5.3=* ^I^tHM- tv ^oi^-oiq. pc 

^S^l jfl^fi] AjBMc^Hl o^^^M-, ^ t^SPf tq^f-eflol 5*fl^ 
o] ^ B 6)l «t£S ^^1^ ^*1«- S2f*H ££t ^^*>^ 5.JEL ^-^(53)^ ^}-§-*Hl ^ 

-Si^M- ?1H1- ^IJl-I- #*1 *H #*1 =l?)31 ^-¥-(53)^ 3L*fl 

^ ^-^-£. = 7} AV £=°J^1 PC H.^<el^l* ^1 A] s}^ cflolE-]!- Efolni ^-E^ei (47)^4 H 

IL^B. ^^-^-(44)^1 ^^-W. EH^l sies.^(47)^ ^Jf (44)^ ##tr «>^r 

<85> IE 8£r t^^l Cfs ^Aj^oll rcj-s. c]^§eflol 3)1 ^o) ^^^11- ufEf^Cf 

. 8*11 , £ 7^1 ^g-^lsf ^tr ^-S-dvI-oll <M<^fe ^o^^j. ^.ol 

-H ZL^l rfltr A oMltr ^^tr^f. 

< 86 > 8 # ^SS}^, ^ Ir^l 4^ €e}^> sfl^^l ^^i^ ^^^-4 ^ 

^l^cM: #t*}7l ^tr Hefl<y ^lS.sl(49) ^ ^<^oV^*l ^ #^(50)1- ^wlW. 

<8?> Hefl9j °flS.el(49)^ *]^$L og^^o] o. s «. E ^ t^He-I!- i Hefl^J 7l 
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<88> ^tf/^l^tf ^r^-¥-(50)^ 2.a$<$ xfl5LB|(49)a-fEl^ o] # =ii|)<g cflojE^ <ys]e|- 

^lo.S.^-E^ ^fl ^efloj oil o] Ei 1- ti^H ^2)-^* 7fl<+^4. ZLS]J1 ^tf/^ 

^^^4. cfloiE^ 7]&&2\ *}m &<8#/%z\<a<# ^^-(50)^ n 

#*Rr ^*H, t-flo]E^ ^S|-^ol 7l§^ ol^ol^ <^sm 4*1^ Hl^^- cflolEll- ^ 

*1<3^- ^)o)B]S. ZLE^Jl ^Stf/^^ #t-?-(50)fe ^ ^ojE-171- ^ 

*1<3^K1*1 oj-qig ^cgAj-o}^ A] t}^ Aj^t A^ti^c ^^-^(44)^1- Efo]nl ^^(47) 

-g-^ ^.H^. ^-8}JL ZL -g-*)°j ^JjLofl ufEl- g\ ^ A^tiS]^ wfl<g^- Ajifl^-E}. ^ 
^ti^c ^^^-(44)^ ^£ ^-i iL€= Hfl^^l cflolEil- ulB'tS. ^ 

^-(46, 48, 51, 52 H ^A*V ^o]ui ^^aj^s-o. i^^c^ ^ eH ^ ^-^(47)^ 

^^/^l^tf ^-¥-(50)3.-^^ S.JE. AjEliAl^oH nq-e). A^Eflol^o) C|-^7fl *H 

A^Eflol^^ ^5. ^A>/A^Eflo] ^«-( 5 l)2} ^--f- A^EflO] ^^^(52)1- ^HtH}. ^ 
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4, ^4/4^1^ ^8-?-(51)4 ^-g- A^Eflo] ^«-(51)^ Efolnj HE t ^ 47 )o] *, H 4 

°fl -S-^°J ^-¥-^1 44 4-E- 7fl^s ^A E |o]| if ^44. 



[^4 3:41 

4#4 44 ^o], ^ofl 14= #4^4 q^^eflol ^ i#y$ ^ ^l^. <y 

3 *H44, TfloH-AlS £ 2.= 4^} ^l-g-^H #4^4 4^«"3H ^5.= 

1- AV 224 PC EH ^ 44s. 444:2 AV 22oflAi h^o]^ 7 } 7]o) uj-Efuf^l 

^1-25. HH^* SAl^cfl tl^H PC 22<>fM TflS M^7> ^ A^ti.^ 
— Hfl<i C-fl O] Ei 1- S^ls>ZL AV 22<>fl yl^H PC S-^H A^^o]^ ^ ^7]] Z\}o]-5} 

Til £4. 2*>, £ 4€" #4^4 ^ifsfl°l C-flolE^ £4%=oil 71^4^ -g- 

2]oj ^w.^ ^cf^Jl zl ^-3101 o^y.d] 4= 2} 3^ a.^^ tifl<l25. c-fl o] e^ # &44jl 4 
t# ^M44. 444, ^<*fl 4^ #4^4 ^#3H ^ 
4*1^ AV 2=4 PC -§-42=4 °J44 -i-*^ 44 ^^§-8: s]^4 

44 PC 3MEi4 TV ^444 43. 4€- "1144 3H41- 4 4^ 4 1 51 

4. 447}, 4€- #4^4 sfl^o] ^ *J-*l^ AV 2=4 PC 

224 ^4224 "344 -g-^<y ^y-on tcfe} ^a E |oj|a *1M44 PC 224 ^4<3 

#°fl4 4^1 44 ^4 ^ «^ iflcflAi A^EflcQ ^ ^ v^o} ^14^* # 

<U ^ ?Xjl #4 5^7} ^*H4^r ^4314 14* #4 €4^4 4^#3M 2^4 

^* £44^ ^ 5U4. 

44 4-8-1: *«fl 4^44^ * s Vl 34 7l#A>Aj-^. «j^s>*i o>q^ ^4^14 

444 ^ 3? *r3°l 7Br^-§: <£ ^ ^Jojcf. n)-5f4 £ 
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[^t 1 * 1] 

^ 7fl^ # 3^51 *>M-lr cfSTfl aflo^^ i^Rr ^HJilsL #e}^> 

2] 

*fl 1 %H1 5a°H. 

°fl^Hl <2^TT ^11 £ #^n> C^-f^M sfl^ofl £ c 

3] 

[$^& 4] 

*fl 1 5^*1, 
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#7l -§^2.I=«- 

#7l cflolE^# Ee)]o)^ V)M-5}o$ t^sj-^-i; 7jl#*}jl #7l ^S}-^ dfc^S] 7l^^ H] 

[^T 1 * 5] 

*ll 1 %H1 5^1, 
#7l afl^, 

^JELefl^l^Ml £ri|* ^j^^ ^o)5L Sj-M- o] #o} A-} ti. ^JELSf; 

3# ^-^-3- s}^- #ef^> cl^eflol ^-§.#13. 
[^^# 6] 

#71 A-ly|c yfl^ Ai^Efl^]^^ol 711^ ^ ^141- cfSTll *H *V*r ^^1^, 

#7l ^-^-S.= 7> #71 CflolE^ o.^oj^^y]. 3. A y S.col^ #7l ^EH*} ^7-1 A^J^ 
^ 7fl^l- #71 ^eB^ »,7) A^^co] 7l]^tiCf 3711 ^Tfll- i^Rr ^.2.3. 

<5>-^ l-el-sn> rq^l-ellol sfl^sl . 

7] 

5 %H1 SU^H, 

#71 Hfl<g3lf A^EflO]^^o) 7 ]j^ - ^o]^ ^>l4l- Cl-5711 ^"711^, 
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7fl^# ^7} ^ aih^hs} 7 fl^^.cf hti] #7111- a#*Hr ^# s.^ o. 

8] 

*n l %H1 &<H*1, 

^"71 ^ti^c Hfl^jzj. A^EflOl^^ 7fl^ # 2\0]5_ cfs^ aflo^i*. 

A o V 7l -S^S.£.7> a o V 7 ] C-flolE^ o.3joJ^ £7 |. 3. AV S-=ol^ o.^- h^o)^ 7 } 

^7l ^-^3.^.7} ^7} t-flolE^ -g-^oj^c^ ^-O. p C 2.1=01^ %7] Al -MH^H. 
7^12: ^711 ti.^i=#ol tifl 1 51 *fl2 ^ = tifl'l^; ^ ^ ^ ^^11" 3.^ 

*}^r 53* #^n> cl^eflol irfl^oi 

[3^* 9] 

A o V 7l ^ tL^c tiH<i4 A-l^Eflol^^ol 7fl ^ - ^OIS. §>i4^. Cl-5 711 ^Ol^ #7^, 
7fl^» ^"7] CilolElSl ^°]^£7} €- AV S.B.O]] cfl-g-€r>^ 7-| ^Efl o} o} 7 fl^4 

10] 

*fl 1 %H1 Si^i, 

A o V 7l Aly^n ti)l <g 2}. Ai^EHol^^ol 7fl ^ - T^ojS. is}^ t}S7fl #711^7, 
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#7l #7l CflojEi^ %^<&7$5l7\ ^ PC # 7 ] q]o)&\°\ -g-3j^^ 

5.7} €r AV S.E°IM #7l $-3^*} ^#3M 3fli=| #ofl a^lSl^ #71 3MB^ JS^S.^ 
tfl*H 50% vfl*] 80% AHS] Jg^- #71 CflolE]7> SZS^- #7] A-^Eflo}^ 

[^T 1 * 11] 

#7i a] eh si ^^-a.=oii ccj-s]. *v s^oj 7 i^> ^ofl ufl ^i si ^ a^^c yfl^Ji- AiiEfl<y^ 

^3 7fl^ # ^H-£ *>M-« nf=7fl 3H*Rr ^«1^ 3j.fr a^o S ^ #B^> 

cl^efloi ^#*1. 
12] 

ll %hi sa^-H, 

#71 ^Jf^, 

#7l #5}-^- ^i#eflol sflv|fr X|<H*>7l ^3 7lH7l5.-?-E^ aij Lj ^ s 

4= a]] ^1 oil *H1: ^ #7l ^i^^ol sjj^ofl 5LIE1 

Alej ^^^S.a-Ei^ Aljr ^ ^ol£ ^A]^; 

#7l Al^ofl -§-^>o^ #71 ^-#£ = 1- ^zjRr ^J-g: $e}^n> 

^^#Sfl°l Bflli^ ^§-#*l. 
[^T 1 * 13] 

XI 11 *oHl SZ<>H, 
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#71 5LJEL 

#7] cflolE^l- Hefl^^r yliH^H ^s^-ir 3l#*l-:n. #7} €Sj-^=* 7]^^nf til 

#7l ^511=1- ^*Rr 3* ^-^^-5. *}£r #2l-^> ^#elM sfl^^l ^#*1. 

m ^d- 14] 

11 *cHl Ai, 

#7l # Helium vflofl ol^e^y)^ ^.^o. 301.5: §}i-l- ol#o) ^vi^ 

^7) ^a|£s). # 7 ] e^y]^.^ .s.K-i-a- ^^Kr ^^S- °l#£l -id^3 ^7} 

#7l SLJEL <Hl Sl*H ^^21 #7} §4£ H7 | #7l cflolE^Sl -g-*]o];g;E7> 2 A? £ 

JELo^ #71 Ai^^ iTl *\ W.^^S1 7 fl^# #71 »i7] *\**gB.9\ 7^14 3.711 ^ 

^ #el-^> t^-&elH ^#*1. 

15] 

11 ^Hl OlolA-1, 

#71 »H^, 

#71 ^ Hell^7m iflofl oUE.ell>i7l?ioil ^^-g- ^ejsKr *>M- °1#3 ^3 

±i7l ^ ti^co^. Aj- 7 ) 01^^^71^.011 _0_H^,g- Ai^^f^ ^o^ ol #0} ^bM^ A-l 
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<$7] S.JEL ^^°\) ^*fl ^€ <#7] ^^S.^7} <$7] C-flojEi^ -g-^lo]^ £ 7> ^ PC 

^ 3# ^HJ efe #5^} iq^i-efloi s))^ ^§-#*l. 
16] 

*ll li iMl 5U<>H, 

#7l *lH«-^, 

#7l 5L = ^Sj^-oll ^Sfl ^7} ^3.^.7} -#7} cflolE^ -g-*loJ;g £7 }. ^. A V 5. 

5LJE1 ^^-°\] ^*fl ^€ #7l ^^-2.= 7> #7l cflojE^ -g-3]oJ^ £ 7> ^ PC 

17] 

*ll 11 *«fl 

^71 JtW^fc, 

-S-71 5L= ^7} #71 $)o)B\*\ -£z\<£ ^ £7 |. p C 

S.= o]Tg #71 A-liEflO]^^2l 7fl^« #71 C-llolE^ o.z\<^^^ 7} a. A y ^co]] cfl-§-*H ^ 

3 ^##*1. 
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18] 

^-7] £.2= Sl*fl ^7] ^^S=7> #71 ^}o)B]9] ^^^Siy} PC 

S.= o]^ #71 C-flolE^ o.3l<y^£7l- 3. AV 3.1=0^ #7] |2} 2D } C^#3H sfl ^ #ofl S 

#7l C-flolE^ ^^.Eofl tflS>o} 50% tfl^l 80% ^ #71 HHEi7} 5. 

*1€ #71 a^^oj^^o] 7 fl^ # u^±=. ^-g; ^ *>fe *e}^> c^^ol 
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